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1 
This invention relates to improvements in ap- 
paratus for effecting liquid penetration of fabrics 
and it refers particularly to apparatus of the type 
described in my co-pending application Serial 
No. 86,514, filed April 9, 1949, and now abandoned. 
The principal object of my present invention is 
to provide an improved construction of appara- 
tus for effecting the liquid penetration of fab- 
rics--such as in the dyeing, sizing, or proofing 
of fabrics. A further object is fo provide, in 
fabric dyeing apparatus, an improved construc- 
tion of ïflter which will require relatively little 
attention for the cleansing of if. A still further 
object is fo devise improved means for automati- 
cally ad, justing the effective width of the suction 
tubes fo compensate for variations in the width 
of. the material being treated. 
With these and other objects in view I have 
devised an improved construction of apparatus 
.for effecting the liquid penetration of fabrics, of 
-the type described in my co-pending application 
Serial No. 86,514, ]ed April 9, 1949, including af 
least one conduit adapted for mounting in a var 
wherein the dye or other liquid is contained, the 
conduit having formed in if an opening or a 25 
 series of openings extending longitudinally of ifs 
length whereby liquid may be drawn into the 
conduit, means for drawing the fabric through " 
the liquid in the var and directly past the open- 
ing or openings in the conduit, and means for 
drawing liquid suctionally through the fabric and 
into the conduit. The conduit has associated 
.with if means for automatically varying the 
 fective width of the conduit by altering the length 
of the opening or openings according fo the width 35 
of the fabric being treated and there is a filter 
extending longitudinally of the conduit. The 
.conduit is so constructed that ifs end covering 
may be readily removed fo permit withdrawal of 
the filter for purposes of cleaning and if is pre- 40 
ferred that the openlng in the conduit be con- 
structed by forming a longitudinal slot in ifs wall 
and then inserting a pair of parallel spaced edge 
members so as fo fit about the edge portions oï 
the slot. 45 
In order that the invention will be readily 
understood and conveniently put into practical 
effect reference will now be made fo the accom- 
panying shee of illustrative drawings wherein 
there is depicted one construction of. apparatus 5O 
made according fo my invention. In these draw_ 
ings: . 
Fig. 1 is a diagrammatie view showing a trans- 
verse section of a dyeing jigger ineorporating 
parau s aceording fo this inventionç 
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2 
Fig. 2 illustrates in perspective the apparatus 
ïor suctionally drawing liquid through the fabric. 
Fig. 3 shows a transverse cross-sectional view 
of a conduit, on the line and in the direction of 
 the arrows 3--3 of Fig. 2. 
Fig. 4 is a longitudinal cross-section of part of 
the conduit taken on the line nd in the direc- 
tion of the arrows 
Figs. 3 and 4 are drawn fo larger scale than 
10 Fig. 2 and Fig. 1 is drawn fo smaller scale than 
Fig. 2. 
The jigger is of generally conventional con- 
struction, having a sheet metal var 10 mounted 
on a rigid angle-iron framework 1 I. Associated 
16 with the var are six parallel longitudinally dis- 
posed rollers. Two similar rollers 12 are located 
above the var, one fo each side thereof, the shafts 
of the rollers being rotatably mounted af their 
ends in bearing blocks 13 secured to the end pot- 
20 tions of the frame II. Secured fo each bearing 
block and extending outwardly and upwardly 
therefrom is an outrigger 14 having an open bear- 
Ing I § af its outer end. A further pair of rollers 
desifnated 16 are rotatably mounted within the 
upper portion of the var, one towards each side 
thereof, and the third pair of rollers, designated 
17, are rotatably mounted within the bottom por- 
tion of the var 10. Means of usual type (not 
shown) are provided fo rotate either one or the 
other oï rollers 12,. in opposite directions, and 
braking means (not shown) are provided in 
usual manner whereby the rotation of either one 
of rollers 12 may be retarded. 
An ourlet pipe 18 leads from the bottom of the 
var 10, and is adapted fo be closed by a plut 
Located in the var I is a pair of suction pipes 
2 parallel fo each other and fo the rollers 
and 17 and disposed af a height intermediate of 
the two pairs of rollers 
The suction pipes 2 are so located that a roll 
of cloth, designated 21, wound on one of the 
rollers 12, may be carried down outside one follet 
16, inside one suction pipe 20, outside and under 
one rouer 17, under and outside the other roller 
17, up outside the second suction pipe 20, inside 
the second follet 16, and onto the second roller 
12, as shown in Big. 1. 
" It will be apparent that when the cloth is con- 
ducted as above described and as shown in Fig, 1, 
one smoEace of the cloth is carried past and in 
contact with one of the suction pipes , and the 
other surface of the cloth is carried past and in 
contact with the other suction pipe 0. In the 
portion of each suction pipe 0 which is contacted 
55 by a length of cloth conducted in this fashion 
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3 
there is formed a longitudinal opening 22, as 
shown in Figs. 2 and 3. These openings exçend 
a subsçantial part of the length of the pipes 20 
and the parallel edge portions of each opening 
22 consist of a bar 23 formed with a longitudinal 
groove adapted to engage with the edge of a sloç 
formed in the pipe 20. The two bars 23 are se- 
cured together in parallel spaced relationship by 
means of gusset plates 24 provided at desired in- 
tervals in the length of the bars 23. The bars 2.3 
and plates 24 are welded together prior to assem- 
bly in the pipes 20 and are fitted correctly in, 
position by sliding each assembly longitudna!ly 
of the slot in the relative pipe so. that the oPr 
posite edge portions of the slotted-ppe engage 
firmly in the longitudinal grooves in the bars 
Each pipe  is marie so that the longitudinal 
slot in it extends rom its one end and when the 
bar assembly 23--24 has been slid into position 
a short length of piping 25 of the same size as 
the. pipe 29 is welded' on te the. end- of the pipe 
29-iv/ axia alignment therew ih-see Fig. 4--so 
that thé slot in the pipe 2Ois then closed at both 
its end  and the bar assembly cannoç beremoved. 
Each of the suction pipes has fitted toits one 
end a cap 26 which is secured to therelative end 
of the at |9 and each.of said caps 26 has formed 
through it an a.xial apèrture wherein is located 
the. end of a connecting pipe 2 positioned ex 
triorl,of-the rat |9 in such manner that. the 
two suction pipes 29. are interconnected. 
As clearly shown in Fig, 4, the opposite- end 
poron0ï each of the short pipe lengths 2-has 
a.flange plate 2 secured toit, and,.outwardly of 
that  plate, here is fastened a second.flange 29. 
Thé_fiange plate 28.acts to hold th composite 
pipe 2{}--5 secmelY within th other end of the 
var |I) and hat. portion of the pipe-25 exteriorly 
oithe flage plates 28projects outward]y through 
the"end of the rat |{}: " The flange 29 is  located 
a Very short distance inwardly oî the end of. the 
Pipe length 25 so that the. end of thepipe  acts 
as a spigot whereon is located-a sealing washer 
3 and the open end of - the pipe 2 is closed by 
mëan oï a plate | of substantially the same 
eërnal size as the fiange 2. This-plate 31 is 
firmly secured in position by means of a clamp- 
ing member 32 having jaws.whioh fit about the 
fiang 29and a clumping.screw 33 engaging in 
te boss 3 in such manner that upon rotatieu of 
the screw in the requisite direction itwil press 
the plate 3| inwardly.on to the washer 3 so as to 
securely close the end of . the long-rb - of, pipe 
The screw 33.hus a handwheel.3$b:¢ means of 
which it can be conveniently rotated. 
The end .plate | may be convenientlF.removed 
by toosening the screw 3 and sliding he clamp- 
ing member 32 off the fiange 29, when  the end 
p.ate 3t. can be-liïted clear, of:the pipe exten- 
sïon 
OEn order that the effective length of each-suc- 
tion pip 29 ma be váried automaticMly in 
cordance with the widh .of he-particular piece 
oï eloth to be treated- provide the slot-covering 
devices illustrated in ig. 4. Each of these de- 
vces consists oï a longitudinay olapsibe bel- 
lows connected atone end-te a suiable ixture 
(as çhe ange plat 28:at one end o:,t'he, pipe 20 
or..the cap 26 at he.opposite end-of the,pipe) 
and at its opposie- end- fo a slidable member 
vhih.fitsrelativey ,neatly about thepipe 29but 
can- slie relaively freely- thereon. 
As shovn-in g.  the slidable member, con- 
sists-of-a, substantialiy circular plate:3.6:ha¢ing an 
xial ipenil]g formed OEn it. The edge of :that 

4 
opening is rounded so that there will be a rela- 
tively small surface contact between the plate 
and the external surface of the pipe 2 and the 
opening is shaped similarly to the external con- 
5 tour of the said pipe 2{}. Securely ïastened fo 
the outer side oî the plate 3 is an angled mem- 
ber 3 also formed with an axial opening of the 
same shaue as the external contour of the pipe 
2 and tlïe edge portion of the opening in the 
fo member 3] is rounded, for the same reason. 
The one end of a collapsible bellows member 
 is clamped about the angled portion of the 
membm . and the opposite end is clamped 
about a second angled member 39 which is 
cuçed-to.the relative fixture (the fiange plate 
or the cap 2). The bellows member 3 is sup- 
ported.interiorlyby means of a helical spring , 
and this spring also serves to press the slidable 
member 6--3 away ïrom the relative fixture 
so that inward radial pressure upon the bellows 
member 3, as well as outward longitudinal, pres- 
sure upon the plate 30; caused by the, suetion 
within the. pipe. 29 will be:adequately;resisted. 
According to variations-in the width of--the 
cl0th which is being, treated so the slidable-mem- 
bers 8--3. move on. the. pipes 29.to.compensate 
automatically for çhose variations. 
A filter screen.is mountedùn each of:'the:pipes 
20. and. each filter is of' the- construction-itlus- 
, trated.particu]arly.in Figs, 3 and 4. Eacl filter 
screen consists, of a substantially' rectungular 
frame | to which a strip of-stainlesssteel wire 
mesh 42-is fastened. The ïrame |-is.-slidably 
mounted- in channel '.or U-shaped, guides  se 
: cured in substantially diametrically opposite 
positions within the pipe-29: T-ho suction ourlet 
from the pipe 2 is taken from.the.-side of:the 
filter opposite the opening 22. so ttiut-the-fitter 
extends bween .the..suction ourlet-and thedon- 
 gitudinal opening 22, Consequently:the  liquid 
sucked through the-ïabric 2|. and.thencethrough 
the openings 22.will pass through çhe meshscreen 
42 so. that: foreign matter- drawn through- or 
ïrom the fabric will be deposited  upen--that 
45 screen. Owing to the substantiatly targe:-effec- 
tire. surface area of. the screen it-witl-requireto 
be cleaned, relatively- infrequentlF and. owing, to 
its.partieu]ar construction, as. well as.themanner 
in which ttle end.plate.3| is clamped,on to-the 
' end of the pipe.2, the filter, screen , 2  maF 
be .remeved ïrom the pipe.,2} relativelyeasil,: . 
The connecting pipes. 21[ are-interconnected 
through fiow control adjusting cocks-4.and-they 
/reconnected to amain.suction pipe §through 
,5 .main fiow..control cock ,: The.Pip_e.§;leads 
to £he lnlet, of a .pump 4:adapted to be operated 
by a motor 4 and a vacuum gauge 9'is ,con- 
nected fo the pipe B so .as. to 4ndieatethe pres- 
sure in the suction line. A return pipe- §9- leads 
to from the exhaust o£.the pump.41to the.bottom 
of: the var | 9 -a-substantially eentrat position, 
and = a bye-pass., pipe .1 frein the-.pipe -.teads 
tln'u.gh the cock S to the.return ,pipe BOso tha 
when the cock B2 is opened .the pump l:is bye- 
65 passed. The return pipe fl bas a fiow-eontrol 
cock 53: incorpmated in it. for the purpose., of 
regulating the volame of-tiquid-returned from 
the pump -1 .and, therefore the volume-of/tiqid 
drawn suctionally into the,pipes,29:. 
7O Assuming. ïor he. purpose of ïllusiratien ,ha 
a= fol1 -of cloth .21- is vequ, flved to be. dFed.'to ' a 
desired colour, the shaft on which the cl0tti- 
 ni!]:« rolte, 
of .longitudinally opposïte pir of, eu.triggers, 
75 an-end oï the. cloth-leing, passed.around:«the 
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near roller [.2 which is then rotated by means 
provided to wind the clOth onto the said roller 
12. An end of the cloth is then conducted 
through the var 10 as shown in Fig. 1 fo the 
second roller 12, and the var is filled above the 
levelof the suction pipes 20 with the dye liquid. 
The plates 86 of the collapsible bellows devices 
are moved slidably to such adjusted positions 
that they touch the side edges of the cloth, so 
that that portion of the openings 22 hot covered 
by the bellows devices will be covered by the 
cloth passing over the said openings. The motor 
48 is set in operation fo operate the pump 47, 
cock §2 being closed, and the cocks 44 and 46 
being open, and the means provided are caused 
to rotate the second-mentioned roller 12 so as 
to draw the cloth through the var 10, the first- 
mentioned roller [2 being braked so as to impart 
tension to the cloth. As, then, the cloth il drawn 
through the liquid in the var [0, quantities of 
the dye liquid are drawn continuously through 
the cloth in one direction, and by way of the 
opening '22 into one suction pipe 20; and dye 
liquid is also drawn through the cloth in oppo- 
site direction and through the opening 22 into 
the other suction pipe 20, the liquid withdrawn 
in this manner being ejected back into the bot- 
tom of the var [0 through the return pipe §0. 
Small particles of cloth drawn into the suction 
lipes 20 and any particles of sedlment are col- 
lected by the filter screens 4[, 42. If will be 
round that the liquid penetration of the cloth 
is very greatly accelerated, and the dyeing proc- 
ess is very thoroughly effected. If will also be 
found that there will be a considerable saving 
in the quantity of dye liquid used in any partic- 
ular operation. 
If the cloth be of a delicate nature, and the 
suctional effect is deemed fo be likely to result 
in damage thereto, the suction may be reduced 
by opening the cocks 44 and 46 fo any desired 
degree; and the degree of suction exerted may 
ai all rimes be read on the vacuum gauge 49. 
ttowever the construction of devices for com- 
pensating for variations in the width of the 
cloths to be treated--the collapsible bellows 
36--40--will be round tobe particularly useful 
when used with relatively heavy material such 
as will bave sufficient lateral strength when 
drawn tightly over the pipes 20 fo move the 
plates 36 outwardly against the pressure of the 
springs 40. 
When the clOth 24 bas been wound from the 
one roller 12 on fo the other, and bas therefore 
undergone dyeing, rotation of the second roller 
2 is stopped. 
If desired, the cloth may be passed through 
the var 0 two or more rimes to dye if to re- 
quired depth of colour; but the accelerated liquid 
penetration brought about by the use of my in- 
vention, will result in considerably fewer such 
operations being required than would be neces- 
sary with apparatus hitherto used. The con- 
tinuous ejection of dye liquor into the bottom 
of the var 0 by way of return pipe 50 will be 
round to effectively agitate the dye and prevent 
settlement of suspended particles. 
When the dyeing bas been completed, the dye 
liquor may be drained out of the var, by removing 
the plug 9 of the ourlet pipe 8 and the fllter 
screens, pump, pipes and wot may be flushed out. 
Once again, the cloth may be passed through 
the var as described and illustrated, and the 
operation as belote described may be carried 
out again with the dLfference that no liquid is 

introduced into the var. Consequently, air will 
be.drawn through the cloth, first in one dirçction 
and then in the other, carrying to the suction 
tubes 20 excess moisture from the cloth. /kfter 
5 this operation bas been concluded, the cloth 
may be wound from a roller 12 onto a shaft 
journaled in a .pair of outriggers 14 and carried 
away for final drying and any other operations. 
Alternatively, the cloth may.be wound directly 
10 on fo a shaft Journaled in a pair of outriggers 
14 ai the conclusion of the dyeing operation and 
then placed in another, similar, apParatus for 
the drying operation so that the one var l0 will 
be used continuously for dyeing operations and 
15 another var will be used continuously for the 
drying operations. But if will be appreciated 
that the operations of dyeing and removal of a 
very considerable proportion of excess moisture 
may be carried out very rapidly, saving much 
20 rime and labour, without removing the cloth 
from the jigger. 
If desired a scouring operation may also be 
effected, in the saine manner as heretofore de- 
scribed, before the dyeing operations, the scour 
25 liquid being removed and the apparatus cleaned 
prior fo the filling of the var l0 with the dye 
liquid. 
What I do claire is: 
1. In apparatus for effecting the liquid perte- 
30 tration of fabric the combination with a conduit 
formed with a longitudinally arranged opening 
through which liquid is adapted fo be drawn 
suctionally through a length of fabric into the 
conduit, of a fixture secured fo the exterior sur- 
35 face adjacent one end of the conduit, a slidable 
member consisting of a face plate and an angled 
member secured thereto, each of the face plate 
and the angled member having an opening of 
such size and shape that the slidable member is 
40 adapted to more freely upon the surface of the 
conduit without permitting a ready flow of liquid 
past the inner peripheries thereof, a collapsible 
bellows member fastened at its opposite ends fo 
the fixture and to the slidable raember, and a 
45 helical compression spring within the collapsible 
bel!ows member having its opposite ends press- 
ing upon the fixture and the slidable member, 
the spring being adapted to balance the suctional 
pressure within the bellows member and being 
50 adapted fo permit the slidable member to move 
so as to adjust the effective length of the opening 
in the conduit according to the width of the 
ïabric being treated. 
2. In apparatus for effecting liquid penetration 
55 of fabrics according to claire 1 wherein the con- 
duit bas formed in its wall a 16ngitudinal slot 
of which the opposite edges are parallel, the 
slot having fltted in ita pair of bars each formed 
with a longitudinal recess in its outer portion 
60 and the bars being connected together in parallel 
spaced relationship with the edges of the slot 
fitting into the recesses îormed in the outer 
portions of the bars. 
3. In an apparatus as defined in and by claire 
65 1, wherein there is a filter means mounted within 
the conduit coextensive with the opening and 
adapted to separate the solid material from 
liquid as itis drawn suctionally into the conduit. 
4. Apparatus as defined in and by claire 3 
7O in which the filter means consists of a screen 
within a framework and a pair of opPositely 
disposed guides fastened to the inner wall of the 
conduit in which the framework is mounted. 
5. Apparatus as defined in and by claire 1 
75 wherein one end of the conduit is closed by a 



